NGS exercise Introduction to Systems Biology

NGS Galaxy Exercise
February 20t" 2012
Agata, Arcadio and Kirstine

Use an internet cable, no wireless!

Login to Galaxy installed on a CBS server called kampen
Go to ainternet browser and write: http://kampen
Login with your username and password. Handed out.

Data files

Breast cancer cell line, chromosome 13

Illumina reads

The raw reads has been trimmed (remove or trim bad quality reads)
Paired-end reads - two files
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* Get Data --> Upload file
File format: fastqillumina
Import files via URL:
http://www.cbs.dtu.dk/services/HumLoc-1.0/trimmed1.fq
http://www.cbs.dtu.dk/services/[HumLoc-1.0/trimmed2.fq
Genome: Human Feb. 2009 (GRCh37/hg19) (hg19)



http://kampen
http://kampen
http://www.cbs.dtu.dk/services/HumLoc-1.0/trimmed1.fq
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Quality control on both Fastq files
* NGS: QC and manipulation --> Fastqc: Fastqc QC
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We wil be performing various network changes over the next few days that may cause brief downtime. I you exerience problems for an extended amount of tme. lease contact the Galaxy Team for helo
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Text Manipulation
Convert Formats
FASTA manipulation
Filter and Sort

Get Genomic Scores. Live Quickies

Uploading Data

using FTP
Multiple regression
Multivariate Analysis
Evolution

Metagenomic analyses Galaxy is an open, web-based platform for data intensive biomedical research. Whether on this free public server or your own instance,
Human Variati you can perform, reproduce, and share complete analyses. The Galaxy team is a part of §X at Penn State, and the Biology and
Mathematics and Computer Science departments at Emory University. The Galaxy Project is supported in part by NS, NHGRI, The Huck
Institutes of the Life Sciences. The Institute for CyberScience at Penn State, and Emory University.

NGS TOOLBOX BETA Galaxy buld: SRev 6528:63bc46ee73b75

NGS: QC and manipulation
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RGENETICS

SNP/WGA: Data; Filters
SNP/WGA: QC; LD; Plots
SNP/WGA: Statistical Models

Look at the quality report. Click at the eye next to the FastQC.html report

Question A: If the reads on an accessible read quality? Above phred score 20

Align reads to reference genome (chromosome 13)
Use Bowtie to align the paired end reads
* NGS: Mapping —> Map with Bowtie for lllumina
Reference genome: GRCh37/hg19
Mate-paired: Paired-end
Forward fastq file: “..._1.fq”
Reverse fatsq file: “... 2.fq”
BWA settings: Common

Output of alignment is a BAM file
Question B: What is the difference between single-end and paired-end reads?

Convert SAM file to BAM file
* NGS: SAM tools -> SAM-to-BAM

Check how many reads in the file is aligned to the reference genome
* NGS: SAM tool —-> flagstat
Use the BAM files

Question C: How many percentage of the reads are mapped to the reference genome?


http://main.g2.bx.psu.edu/tool_runner?tool_id=fastqc
http://main.g2.bx.psu.edu/tool_runner?tool_id=fastqc
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Remove PCR duplicates
* NGS: SAM Tools --> rmdup

Generate pileup of SNPs
Identify all the SNPs detected with alignment
* NGS: SAM Tools --> MPileup
Select the BAM file without duplicates
Genotype Likelihood Computation: Perform genotype likelihood computation
Set advanced options:
e Minimum mapping quality = 30
¢ Minimum base quality = 20

The MPileup output is in bcf format (binary). We have converted the file to vcf file and in the same go
filtered by depth 30 (the minimum number of reads covering the SNPs).
The file is available via this link: http://cbs.dtu.dk/services/HumLoc-1.0/chr13.flt.vcf

Question D: All the reads were supposed to map to chromosome 13. Since you see “high quality” SNPs on
other chromosomes what can you say about the quality of the alignment?

Investigate SNPs in Ensembl

Upload the file to Ensembl: http://www.ensembl.org/Homo_sapiens/UserData/UploadVariations
Upload file

Choose the parameters like the screenshot below

Input file
Species: Human (Homo sapiens): GRCh37 *
Name for this upload (optional): Chrl3
Paste file:
Upload file: Browse.
or provide file URL:
Input file format: VCF s
Options
Get y region (human and mouse only): @
Type of consequences to display: Ensembl terms s
Check for existing co-located variants: Yes s
Return results for variants in coding regions only: @
Show HGNC identifier for genes where available: @
Show protein i ifiers where
Show HGVS identifiers for variants where available: No s
Non-synonymous SNP predictions (human only)
SIFT predictions: Prediction and score B
PolyPhen predictions: Prediction and score $
Condel is (SIFT/Poly ) p Prediction and score
Frequency filtering of existing variants (human only)
Filter variants by frequency:

NB: Enabling frequency filtering may be very slow for large datasets
Filter: | Exclude + || variants with MAF greater than + |/ 0.1 in any 1KG low coverage population



http://cbs.dtu.dk/services/HumLoc-1.0/chr13.flt.vcf
http://cbs.dtu.dk/services/HumLoc-1.0/chr13.flt.vcf
http://www.ensembl.org/Homo_sapiens/UserData/UploadVariations
http://www.ensembl.org/Homo_sapiens/UserData/UploadVariations
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Question E: Find BRCA2. How many non-synonymous coding mutations are detected in BRCA2?
Question F: How many of the BRCA2 SNPs are predicted to be deleterious?

Question F: Can you identify the mutation from the article? If so, is the mutation predicted to be
deleterious?



